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Dependency of Cs D2 Saturation Spectral Intensity on
Configuration of Polarization and Magnetic Field Conditions
Nobuo Nishimiya Katsuki Nomura Masao Suzuki
The saturated absorption spectrum of Cs D2 line has been measured by using a diode
laser. The anomalies of the line intensities in the closed transitions are detected at
several polarization configuration of the pump and probe beams. Weak magnetic
fields of parallel and perpendicular to the laser beam are applied to identify the
population trapping effect in the closed transition of F′′ = 3 → F′ = 2 and F′′ =
4 → F′ = 5. In case of the F′′ = 3 → F′ = 2 transition, the line intensity is
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Fig.3 Cs D2 6S 1/2 → 6P3/2
(a)
(b)






6S 1/2[F′′ = 3] →
6P3/2[F′ = 2, 3, 4] σ−σ+
6S 1/2[F′′ = 4] → 6P3/2[F′ =
3, 4, 5]
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Fig.5 6S 1/2[F′′ = 4] → 6P3/2[F′ =
3, 4, 5]
3.2
Fig.6 6S 1/2[F′′ = 3] → 6P3/2[F′ =
2, 3, 4] Pump-Probe
(a)σ+σ+ (b)σ−σ+ (c)pi ‖ pi
(d)pi ⊥ pi (e)σ+pi 4
(b) F′′ = 3 →
F = 2′ F = 3′′ →
F′ = [2, 3]
(c) F = 3′′ →
F′ = [2, 3]
(d)
F′′ = 3 → F = 2′
(e)
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Probe beam intensity 䠖1.37μW/mm
Pump beam intensity 䠖1.56μW/mm
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Fig.6 6S 1/2[F′′ = 3] → 6P3/2[F′ =
2, 3, 4] 5
Fig.7 6S 1/2[F′′ = 4] →
6P3/2[F′ = 3, 4, 5] Pump-
Probe
[MHz]
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Fig.7 6S 1/2[F = 4] → 6P3/2[F = 3, 4, 5]
5
(b) (a),(c)
F′ = 4 → F′′ = 5
F′ = 4 → F′′ = [4, 5]
(e)
F′′ = 4 → F′ = 5
81セシウム D2線飽和スペクトルの偏光および磁界依存性 
(closed transition)
[F′′ = 3] → [F′ = 2] :
F ∆F = 0,±1
F′ = 2
F′′ = 3 F′′ = 4
[F′′ = 4] → [F′ = 5] :
F′ = 5 F′′ = 4
[F′′ = 3] → [F′ = 3]
F′ = 3 → F′′ = 3















g (2) 12, 14)
∆E(F, MF) = µBgF MF HZ (1)
gF = gJ
F(F + 1) − I(I + 1) + J(J + 1)
2F(F + 1)
+ gI
F(F + 1) + I(I + 1) − J(J + 1)




Table 1 Cs D2 g
gI gJ
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σ± ∆MF = ±1
Fig.11
6S 1/2 − 6P3/2
F′ = 4






F′ = 4 ↔ F′′ = 4
MF 20
( )
6P3/2[F′ = 4, MF = −4]
6S 1/2 [F′′ = 4, MF = −4], [F′′ =




























Fig.13 14 σ+pi σ−pi
6S 1/2[F′′ = 3] → 6P3/2[F′ =




F′′ = 3 → F′ = 2
F′′ = 3 → F′ = [2, 3]
0 0.5



























































Fig.14 σ−pi [ ]//[ ]
Fig.11
σ+ Pump





σ+pi 6S 1/2[F′′ = 4] →
6P3/2[F′ = 3, 4, 5]
Fig.13,
14
F′ = 3 F′′ = 3
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Fig.17,18 Fig. 19, 20
Fig.20
∆MF = −1 Pump
Probe ∆MF = ±1
Fig.18 ∆MF = 1
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